This paper introduces a strong interval-valued fuzzy graph, a regular interval-valued fuzzy graph, a semiregular interval-valued fuzzy graph, and a semicomplete interval-valued fuzzy graph. Further, this paper presents some results related to these notions.
http://www.ispacs.com/journals/jfsva/2015/jfsva-00254/ International Scientific Publications and Consulting Services interval-valued fuzzy graph provides a more description of vagueness within the specific interval than the traditional fuzzy graph. Akram et al [1] introduced interval-valued fuzzy graphs by combining intervalvalued fuzzy set theory and graph theory. Akram et al [2] discussed some metric aspects of interval-valued fuzzy graphs. This paper introduces a (an ordinary) degree of a vertex, an effective degree of a vertex, a neighborhood degree of a vertex, and a closed neighborhood degree of a vertex in interval-valued fuzzy graphs as analogous of fuzzy graph. In addition, this paper introduces a strong interval-valued fuzzy graph, a regular intervalvalued fuzzy graph, a semiregular interval-valued fuzzy graph, and a semicomplete interval-valued fuzzy graph. Finally, this paper investigates some of their results.
Preliminaries
This section recalls some basic notions and their related results, which are referred in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . [0, 1] , with the value of ( ) at representing the "grade of membership" of in .
Fuzzy set and interval-valued fuzzy set Definition A fuzzy set (class) in is characterized by a membership (characteristic function) ( ) which associates with each point in a real number in the interval

Definition 2.2. Let and be any two sets. Let and be fuzzy subsets of and , respectively, and be fuzzy subset of × such that ( , ) ≤ ( ) ∧ ( )for all ∈ , ∈ . That is, for to be a fuzzy relation, we require that the degree of membership of a pair of elements never exceeds the degree of membership of either of the elements themselves.
Note that a fuzzy relation on a finite and nonempty set is a function : × → [0,1]; a fuzzy relation is symmetric if ( , ) = ( , ) for all , ∈ . Let ℐ = . The neighborhood degree of a vertex is defined as the sum of the membership value of the neighborhood vertices of , and is denoted by ( ).The closed neighborhood degree of a vertex is defined as the sum of the membership value of the neighborhood vertices of in addition the membership value of itself, and is denoted by [ ].
Basic notions in fuzzy graphs
Interval-valued fuzzy graphs
Definition 2. 
Main results
This section introduces a (an ordinary) degree of a vertex, an effective degree of a vertex, a neighborhood degree of a vertex, and a closed neighborhood degree of a vertex in interval-valued fuzzy graphs (IVFG) as analogous of fuzzy graph. Further, this paper introduces a strong interval-valued fuzzy graph (SIVFG), a regular interval-valued fuzzy graph (RIVFG), a semiregular interval-valued fuzzy graph (SrIVFG), and a semicomplete interval-valued fuzzy graph (ScIVFG). Finally, this section investigates some of their results. Here, means that a connected undirected simple interval-valued fuzzy graph. Proof. Let = ( , , , ) be ainterval-valued fuzzy graph. Since each edge is incident with its two connected vertices, an edge contributes two to the sum of the degrees of the vertices. Therefore, ∑ ( )
Proposition 3.2. In any interval-valued fuzzy graph = ( , , , ), the sum of the effective degrees is same as twice the sum of the interval-valued effective edge membership values.
That is,
Proof. Let = ( , , , ) be ainterval-valued fuzzy graph. Since each effective edge is incident with its two connected vertices, an effective edge contributes two to the sum of the effective degrees of the vertices. Proof. Let = ( , , , ) be an IVFG. Now, we have to prove that the inequality (i).
Case I: is not SIVFG. In this case, some edges do not have strong/effective edges, so by the definitions of degree and effective degree, we have, ( ) > ℮ ( ).
Case II: G is SIVFG. In this case, all are strong/effective edges, so by the definitions of degree and effective degree, we have ( ) = ℮ ( ). Thus, we have ( ) ≥ ℮ ( ).
The proof of the inequality (ii) is straightforward. Note: Every complete interval-valued fuzzy graph is need not be regular interval-valued fuzzy graph.
Proposition 3.9. In a regular interval-valued fuzzy graph = ( , , , ), the following equalities hold: (i)
Proof. The equalities (i) and (ii) are obvious from the definitions of all degrees, order, and size.
Proposition 3.10. Every complete interval-valued fuzzy graph is strong interval-valued fuzzy graph.
Proof. is straightforward.
Note: The converse of Proposition 3.10 need not be true. 
Conclusion
The interval-valued fuzzy graph model gives better accuracy and litheness to the system as compared to the classical and fuzzy models. Therefore, we have considered interval-valued fuzzy graphs and introduced strong interval-valued fuzzy graph, regular interval-valued fuzzy graph, semiregular interval-valued fuzzy graph, and semicomplete interval-valued fuzzy graph. Further, we have investigated some properties based on these notions. These ideas can be applied to other graph theoretical topics for future research work.
